ABSTRACT
INTRODUCTION
Scorpion stings are a major public health and veterinary problem in tropical and subtropical countries. Most of the scorpions that are dangerously venomous to humans and animals belong to the buthidae. The reported LD 50 of Leiurus quinquestriatus (L.Q.) venom is ranged from 0.16 -0.5mg/kg in different animals (1) . The voltage dependent ion channels, sodium, potassium and calcium channels are the main targets of scorpion venom action. The symptoms of scorpion envenomation result from a complex interaction (2) . L . Q. scorpion is one of the most important members of the buthidae family. It is reported as one of the most dangerous scorpions in the world. This is because its venom is a powerful cocktail of neurtoxins with a low LD 50 (3) . The reported LD 50 of L.Q. venom is ranged from 0.16 -0.5 mg/kg in different animals which confirm the severity of this species of scorpion (1) . The objective of this study is to investigate in vivo the pathological changes associated with Leiurus quinquestriatus crude venom injection on female rabbits.
LIGHT AND TRANSMISSION ELECTRON MICROSCOPICAL CHANGES ASSOCIATED WITH LEIURUS QUINQESTRIATUS

MATERIAL AND METHODS
A number of 30 California female rabbits (1.5-2.4 kg) were obtained from the Animal Care Center, College of Agriculture, South Valley University. Animals were housed under specifi c pathogen free condition with water and feed ad libitum. The animals were kept under observation for one week prior to the start of treatment for acclimatization.
A single dose of crude L.Q. venom of 0.4 mg/kg was injected i.v. in the peripheral ear vein. The venom was diluted in normal saline with a ratio 1:1. Samples collected in a time course started from 0 up to 8 days post injection as shown in Fig. 1 .
Rabbits were anaesthetized by chloroform and post mortem examination was carried out. For histopathological examination 3 animals were used per time point (n=3) and sampling done pre and post envenomation. 
RESULTS
Grossly, wide spread of congestion all over the body organs was observed including lungs, heart, brain, liver, stomach, intestine, kidneys, spleen, ovary and fallopian tube. The lung and brain appeared to be the most affected organs. The lungs showed time dependent congestion and petechial hemorrhage with peak at Day 1. By Day 8 post injection, the lungs look similar to the control (Fig. 2) .
The lungs exposed to administration of scorpion poison via I.V. route and collected at 0.5h showed marked alveolar emphysema and damage of the bronchiolar epithelium (Fig. 4 ) compared to the control at zero time (Fig. 3) . The lungs at 1h post exposure had the previous changes observed at 0.5h beside interstitial hemorrhage (Fig. 5) . Moreover, focal area of consolidation was observed. The lungs collected at 4 h showed more advanced changes of the lung tissues which were observed in this time interval. This change was expressed by perivascular infl ammatory cellular reaction mainly of eosinophils (Fig. 6 ).
Transmission electron microscopy proved these eosinophils with abundant dense granules in their cytoplasm, as well as the breakdown of its membranes ( Fig. 7 and Fig. 8 ).
The brain collected at 0.5h post-envenomation had focal area of malacia. This area showed the feature of liquefactive necrosis (Fig. 10) . The brains of rabbits at 1h post-exposure showed marked edema which is expressed by vacuolation (Fig. 11) . While, the brains collected at 4h had well-defined edema (Fig. 12 ) compared to the brains collected at zero time (Fig. 9) .
The hearts of rabbits collected at half hours showed severe myocardiolysis (Fig. 14) . While at 1, and 4 hours, the hearts showed marked interstitial edema (Fig. 15 ) compared to the hearts collected at zero time (Fig. 13) .
The kidneys collected at half and 1 hour showed focal necrosis of tubular epithelium (Fig. 17) . While kidneys of rabbits collected at 4 hours postexposure to Scorpion poison showed well expressed interstitial hemorrhage and necrosis of the tubular epithelium (Fig. 18 ) compared to the kidneys collected at zero time (Fig. 16) . 
DISCUSSION
Leiurus quinquestriatus was recorded to be the most dangerous scorpion in the world. This is due to complex venom composition particularly the potent neurotoxins:chlorotoxin and charbydotoxin (4). Scorpion venom is known to be fatal and produces several alterations in different organs of the body. Alterations in respiratory system components lead to altered lung mechanics, characterized by histological abnormalities, edema, hemorrhage, inflammation and increased deposition of matrix extra-cellular proteins (5) . There are several reports indicating that the venom caused well-expressed morphological changes in the lung. These changes were mainly lung edema, hemorrhage, and pneumonia (6, 7) .
In the present study, the lung lesions start with emphysema and damage of bronchiolar epithelium at 0.5 hours followed by hemorrhage at one-hour. The lung edema and the perivascular eosinophilic accumulation in the lung tissue were observed at four hours. These changes were previously described (6, 7) . The lung edema is considered to be the main morphological change due to the venom of scorpion such as Tityus serrulatus, one of the most venomous scorpions. Its venom is made up of water-soluble and water-insoluble proteins, among which tityus toxin are the most toxic component (8) . Transmission electron microscopy in the present study proved the appearance of eosinophils and suggested degranulation of its content had occurred and attributed to the respiratory distress observed clinically.
The present study showed a focal area of malacia characterized by liquifactive necrosis at 0.5 hour. This result may suggest that the toxin of this species has a strong effect within short time, especially with the route of inoculation (i.v). It is known that the scorpion toxins bind to neurotoxin receptor sites blocking sodium channel inactivation or potassium channels. The binding to these channel receptors increases the depolarization time of the channel and consequently, induces excessive neurotransmitter release resulting in the brain damage (9) .
Myocardial toxicity is considered one of the major causes of death beside respiratory failure, especially in children stung by the scorpion venom. Scorpion venoms is known to stimulate branches of autonomic nerves with subsequent release of catecholamines (10) . Reversible myocardial injury has been attributed to the release of a marker known as Cardiac Tropnin I (CT1), while irreversible injury of the heart may be attributed to the release of CT1 resulting from the damaged myocardial cells (10, 11, 12, 13) . In the present study, irreversible myocardial damage expressed by necrosis was observed only at half-hour. This result may suggest an immediate effect of the venom (toxins produced by the species used in the study).
The nephrotoxic effect of scorpion venoms has been documented. Mansour et al. (14) described the microscopic appearance of renal tissues of rats envenomed with the toxin of L.Q scorpion. The study revealed dose and time-dependent pathological changes including glomerular congestion at early stages of envenoming developing to glomerular hypertrophy and hypercellularity followed by mesangiolysis. The epithelial cells of the renal tubules were severely swollen and suffered from necrobiotic changes or cellular damage and their lumina contained eosinophilic masses or hyaline casts.
The present study at half-hour showed necrosis of the glomerular tuft, which is expressed by disappearance of most of the lining epithelium namely mesengial, endothelial, and pericytes cells. Focal area of severe necrosis of the kidney tubular epithelium, sever inter-tublar hemorrhage by onehour post-evenomnation, interstitial hemorrhage of the kidney was noticed as well as necrosis of the tubular epithelium lining by four-hours. These results were similar to those reported by Mansour et al. (14) .
CONCLUSION
In conclusion, respiratory distress could be due to eosinophilic bronchitis observed by both light and transmission electron microscope. Irreversible myocardial damage expressed by necrosis and edema was evident in this study. Nephrotoxicity was also evident. Scorpion venom is a hazard to human beings due to its effect on the lungs, brains, hearts and kidneys.
